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loto: T h i s  s e m i n a r  is  based  on a pape r  w r i t t e n  f o r  'Agrio. 
Systems' ( c u r r e n t l y  under review). It is e s s e n t i a l l y  on 
drought r e sea rch  themes, and t ime  w i l l  permi t  t o  p re sen t  
only some of  them, very b r i e f l y ,  by only one speaker. 
We w i l l  be  p l e a s e d  t o  have  y o u r  comment8 on  t h e  
d r a f t  pape r ,  a copy o f  w h i c h  wou ld  b e  made a v a i l a b l e  t o  
i n t e r e s t e d  ind iv idua l s .  
The v i s u a l s  f o r  t h e  s e m i n a r  a r e  p r e p a r e d  u s i n g  t h e  
p io tu re  making sub-program, ' S t o r y  t e l l i n g '  i s  dep loyed  
f o r  pro jeo t ion ,  w i t h  t h e  t i m e  p r e s e t  f o r  t h e  d u r a t i o n  of 
d i sp l ay  o f  each s l i d e ,  w i t h  only a few exoeptions,  meant 
f o r  u s ing  overheads. 
1. The reoent  surge  i n  l i t e r e t u r e  on drought r e s i s t a n c e  i n  crop 
p l a n t s  h a s  a c c e n t u a t e d  t h e  c h a l l e n g e  and e x c i t e m e n t  o f  
drought research. It is e s s e n t i a l  t o  note, u n l i k e  t h e  ca se  
w i t h  most b i o t i c  s t r e s s  f a c t o r s ,  t h e r e  i s  no nmiracle  ouren 
f o r  d r o u g h t ,  n e i t h e r  i n  p l a n t s  t h e m s e l v e s  n o r  i n  f i e l d  
management t e o h n i q u e s ,  n o r  i n  o v e r a l l  imdrovemen t  o f  t h e  
a g r o c l l m a t e  o f  t h e  r e g i o n  ( s o i l  and w a t e r  o o n n a r v a t i o n  
measu re s ,  a f o r e s t a t i o n ,  e tc . ) .  Rowever s u f f i c i e n t  s c o p e  
e x i c s t s  t o  c o m b i n e  a l l  t h e s e  m e t h o d s  t o  i n c r e a s e  
s i g n i f i c a n t l y ,  and s t a b i l i z e  c rop  product ion i n  many semi- 
a r i d  r eg ions .  
2. Research t o  s t a b i l i z e  y i e l d s  i n  drought environmente should 
b e g i n  w i t h  a s s e s s m e n t  and p r o s p e c t s  f o r  u t i l i z a t i o n  o f  
a l ima t io ,  s o i l ,  and g e n e t i c  reaouroes. A 1  though c u r r e n t l y  
a v a i l a b l e  o l i m a t i o  and s o i l  d a t a  b a w  a r e  not  s u S f i o k n t l y  
a d e q u a t e  f o r  p r e c i s e  a n a l y s i s ,  s u f f i c i e n t  soope  e x i s t s  t o  
f u r t b e r  analyze and i n t e r p r e t  e x i s t i n g  d a t a  f o r  a g r i c u l t u r a l  
purpose& I n  f u t u r e  g r e a t e r  emphanis is noaded t o  i n t e r p r e t  
o l i m r t i c  and s o i l  d a t a  i n  a g r o n o m i o a l l y  r e l e v a n t  terms, 
making t h e  b e s t  u s e  o f  a v a i l a b l e  i n f o r m a t i o n  o n  c l i m a t i c  
r equ i rements  o f  r e c e n t  and emerging c rop  genotypes, cropping 
s y s t e m s ,  and t h e i r  i n t e r a c t i o n  w i t h  o t h e r  b l o t i a  stres8 
f a c t o r s  ( s u c h  a s  i n s e o t s ,  d i s e a s e s ,  a n d  w e e d s ) ,  a n d  
a g r i c u l t u r a l  o p e r a t i o n a l  r e q u i r e m e n t s  ( t i m e l y  s o w i n g  and 
ha rves t ing ,  sp ray ing  chemicals ,  etc.). 
Crop responses  t o  water stress a r e  both d i v e r s e  and complex, 
s o  a r e  t h e  p e c u l i a r i t i e s  o f  t h e  s i t e  o f  s t u d y  w h i c h  
c e r t a i n l y  i n c l u d e s  t h e  a s p e c t s  of a g r i c u l t u r e  even o u t s i d e  
t h e  r e a l m  o f  d r o u g h t  r e s i s t a n c e  (e.g., g r a i n  q u a l i t y  o r  
a l t e r n a t e / w  h o l e  p l a n t  u t i l i z a t i o n ,  e t c .  1. Hence r e s e a r c h  
p r o j e c t s  mus t  c a u t i o u s l y  t a k e  i n t o  a c c o u n t  s h o r t  yp l o n g  
term goa l s ,  and eoonomica of v a r i o u s  a l t e r n a t i v e s ,  i n a l u d i n g  
cropping systems. S t u d i e s  must be a s  comprehensive as 
p o s s i b l e  and a s  much needed d a t a  a s  p o s s i b l e  s h o u l d  be  
c o l l e c t e d  f o r  e v a l u a t i o n  o f  t h e  p r o j e c t  r i g h t  f r o m  t h e  
beginning. 
4. Although t h e r e  a r e  s e v e r a l  t r a i t s  t h a t  have been i d e n t i f i e d  
f o r  d r o u g h t  r e s i s t a n c e ,  n o r m a l l y  o n e  c a n  d e c i d e  upon t h e  
most  i m p o r t a n t  o n e s  f o r  a g i v e n  e n v i r o n m e n t .  O r e a t e r  
a t t e n t i o n  should be paid  t o  i n c o r p o r a t e  t h e  r i g h t  balance o f  
drought r e a i s t a n c e  t r a i t s  i n  oDtimal U, and t o  s p e c i f y  
t h e  soope  and l i m i t s  of  t h e  new m a t e r i a l  i n c o r p o r a t i n g  
s e l e c t e d  t rai ts  i n  a c t u a l  crop production,  than  a t  present .  
S a t i s f a c t o r y  c r i t e r i a  f o r  e v a l u a t i n g  suocess  i n  breeding f o r  
drought r e s i s t a n c e  a r e  needed. Newer b io techno log ica l  
approaches may be u s e f u l  i n  i n c o r p o r a t i n g  novel traits from 
a l i e n  sources ,  but  b a s i c  knowledge o f  t h e  t ra i t s  themselves  
a r e  inadequate,  and hence need f u r t h e r  study. 
5. S u l l i v a n t s  (1972)  s t a t e m e n t  t h a t  mos t  of  t h e  p r o g r e s s  i n  
breeding f o r  drought r e a i s t a n o e  i n  c rops  h a s  been achieved 
by e m p i r i c a l  method, ho lds  good even today after 15 y e a r s l  
The demons t ra t ion  o f  t h e  success  o f  phys io log ica l  approaoh 
is  y e t  l a r g e l y  a w a i t e d .  P h y s i o l o g i s t s  muat  make a d e q u a t e  
d i s t i n c t i o n  b e t w e e n  t e s t s  f o r  p r e s e n c e  o f  a t r a i t  o r  
r e a p o n s e  a s s o c i a t e d  w i t h  d r o u g h t ,  and f i e l d  t e s t s  t h a t  
f i n a l l y  p r o v e  t h e  s t r e s s  r e s i a t a n c e  o f  ' the  c ~ l t i v a r .  
However, p r o g r e s s  b a s e d  on e m p i r i c a l  f i e l d  t e s t i n g  o f  
c u l t i v a r s  u n d e r  d r o u g h t  i n  c a r e f u l l y  Ch08en t a r g e t  site8, 
and by intenration o f  a s e l e c t e d  c u l t i v r r  w i t h  o t h e r  
a s p e o t s  o f  orop product ion is  a l r e a d y  seen a t  farm l e v e l s  i n  
many d e v e l o p i n g  a g r i c u l t u r a l  s y s t e m s .  ' I n  t h e  f u t u r e  
p h y s i o l o g i c a l  s e l e o t i o n  m i t e r i a  s h o u l d  bq employed M an 
t o  t h e  o n g o i n g  e m p F i c a l  a p p r o a c h ,  f o r  i n o r e 8 8 i n ( l  
t h e  r a t e  o f  progress.  
6. B r e e d i n g  and management e f f o r t s  8 h o u l d  be  a t  l e v e l s  t h a t  
w i l l  o p t i m i z e  i n v e s t m e n t  and y i e l d  f o r  maximum e c o n a m i a  
return.  Ensuring t h e  high p r o b a b i l i t y  o f  matching t h e  orop 
g r o w t h  p a t t e r n  t o  t h e  s e a a o n a l  s o i l  w a t e r  p r o f i l e ,  and 
a v o i d i n g  any  g r o w t h  r e d u c t i o n  o r  a t  l e a s t  c a t a s t r o p h i a  
e v e n t 8 ,  is a b i g  c h a l l e n g e  t o  t h e  p l a n t  p h y s i o l o g i s t  a n d  
o l i m e t o l o g i s t s .  I n  e x t r e m e  e n v i r o n m e n t s  c r o p  b r e e d i n g  
s t r a t e g i e s ,  e s p e c i a l l y  o f  f o o d  c r o p s ,  a r e  u n l i k e l y  t o  be 
eoonomically v iab le .  
G r e a t e r  a t t e n t i o n  s h o u l d  b e  p a i d  t o  t h o s e  t y p e 8  o f  
d r o u g h t  w h e r e  t h e  o h a n c e  o f  i m p a c t  i s  h i g h e s t  w i t h i n  a 
reasonab le  per iod o f  time. I n  a r e a s  w i t h  h igh and e r r a t i c  
r a i n f a l l ,  t h e  d r a i n a g e  a n d  s u p p l e m e n t a r y  i r r i g a t i o n  
p r a c t i c e s  need more  a t t e n t i o n ,  i n  a d d i t i o n  t o  r e s e a r o h  o n  
drought management. 
7. P i l o t  p r o j e c t s  s h o u l d  be  e s t a b l i s h e d  w h a r e  t e c h n i c a l  and  
i n s t i t u t i o n a l  i n n o v a t i o n  a r e  t e s t e d  b e f o r e  any  a t t e m p t  i s  
made t o  t r a n s f e r  t h e  t e c h n o l o g y  t o  t h e  f a r m e r s .  
S u f ' f i c i s n t  e m p h a s i s  s h o u l d  be  p l a c e d  on d e v e l o p i n g  
s u s t a i n a b l e  a g r i c u l t u r a l  s y s t e m s  c o m p a t i b l e  w i t h  t h e  
s o o i o e o o n o m i c  c o n d i t i o n s  o f  t h e  r e g i o n .  Thus  o n l y  t h o s e  
w i t h  b road  u n d e r s t a n d i n g  o f  t h e  d y n a m i c s  o f  a g r i c u l t u r a l  
product ion sys tems,  r a t h e r  than  mere s p e c i a l i s t s  i n  any one 
f i e l d  c a n  be e x p e o t e d  t o  f i n d  p r a c t i c a l  s o l u t i o n s ;  t h e  
s p e c i a l i a t t s  w o r k  c a n  b r i n g  g r e a t e r  u n d e r 8  t a n d i n g  o f  
components o f  such a  t e o h n i c a l  package. 
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